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[UNITED STATES PATENT APPLICATION 
FOR] (SPECIFICAT I ON) 
IMAGE PROCESSING DEVICE 
{CLAIMS 

1. AN IMAGE PROCESS I NG DEV I CE COMPRIS I NG: 

AN IMAGE PROCESS I NG MEANS WHERE I N, WHEN A FIRST OBJECT AND A 
SECOND OBJECT MOVE IN A GAME SPACE, THE MOVEMENT OF SAID FIRST 

OBJECT I S CONTROLLED BY I NPUTT I NG OPERAT I ONS AT AN OPERAT I ON 
MEMBER, AND IF THERE IS AN INPUT OF OPERATIONS AT THE OPERATION 

MEMBER TO MATCH THE MOVEMENT TIMINGS OF BOTH OBJECTS, I MAGE 
PROCESSING I S PERFORMED I N ORDER TO MAKE THE MOT I ON OF SA I D 
F I RST OBJECT I NFLUENCE THE MOVEMENT OF SAID SECOND OBJECT; AND 

A CONTROLL I NG MEANS FOR CONTROLLING THE SPEED OF THE MOTION 
OF SA I D FIRST OBJECT I N ACCORDANCE W I TH THE OPERATION T I MING OF 
SA I D F I RST OBJECT CORRESPOND I NG TO SA I D SECOND OBJECT. 



2. THE IMAGE PROCESSING DEV I CE ACCORDING TO CLA I M 1, WHERE I N 
SA I D CONTROLLING MEANS I S STRUCTURED SUCH THAT WHEN SAID 
T I M I NG I S SH I FTED FROM AN APPROPRIATE TIMING, SA I D CONTROLLING 
MEANS AMENDS THE MOV I NG MOT I ON ACCORDING TO THE EXTENT OF 

THIS SH I FT. 



3. THE I MAGE PROCESSING DEVICE ACCORDING TO CLA I M 2, WHERE I N 
SAID CONTROLLING MEANS I S STRUCTURED TO PERFORM A LOW SPEED 
MOT I ON I F SA I D T I MING I S FASTER THAN THE APPROPRIATE TIM I NG, AND 
TO PERFORM A H I GH SPEED MOTION IF SAID TIMING IS SLOWER THAN THE 
APPROPRIATE TIMING, SO THAT THE MOVING T I MINGS OF THE F I RST 
OBJECT AND THE SECOND OBJECT MATCH AS A RESULT. 



A. THE I MAGE PROCESSING DEVICE ACCORD I NG TO CLAIM 1 , USED FOR A 

GAME DEV I CE FOR BALL GAMES SUCH AS BASEBALL GAMES, TENNIS 
GAMES, SOCCER GAMES, AND BASKETBALL GAMES ETC., WHEREIN SA I D 
SECOND OBJECT IS AN OBJECT WH I CH FLIES AND SA I D F I RST OBJECT IS A 
TOOL USED TO COLL I DE W I TH SAID SECOND OBJECT. 
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5. AN I MAGE PROCESSING DEVICE COMPR I SING AN IMAGE PROCESSING 
MEANS FOR PERFORMING AN IMAGE PROCESSING MOVEMENT WH I CH 
CONTROLS A MOT I ON CHARACTER, WHICH CONDUCTS A SER I ES OF 
MOVEMENTS IN ORDER TO CHANGE THE MOV I NG D I RECT I ON OF A 
MOVABLE BODY ON A SCREEN, I N THE TIMING OF OPERAT I NG THE 

OPERAT I ON MEMBER, 

WHEREIN, SA I D I MAGE PROCESSING MEANS COMPRISES MOVEMENT 
CONTROLL I NG MEANS WHERE I N A TIME RANGE APPROPRIATE FOR THE 
OPERAT I ON I NPUT AT SAID OPERATION MEMBER I S SET I N ADVANCE, AND 
WHEN THERE I S AN OPERAT I ON I NPUT WITHIN TH I S TIME RANGE, SAID 
MOT I ON CHARACTER IS MOVED AT A CORRECT MOVEMENT SPEED I N 
ADVANCE, AND WHEN THERE IS AN OPERATION I NPUT AT SAID OPERAT I ON 
MEMBER OUTSIDE SA I D TIME RANGE, THE MOVEMENT SPEED OF SAID 
MOT I ON CHARACTER I S CONTROLLED. 



6. AN I MAGE PROCESS I NG DEVICE COMPRIS I NG AN IMAGE PROCESSING 
MEANS FOR PERFORMING THE I MAGE PROCESSING MOVEMENT WHICH 
CONTROLS TO OPERATE THE MOTION CHARACTER WHICH CONDUCTS A 
SERIES OF MOVEMENTS IN ORDER TO CHANGE THE MOVING DIRECT I ON 
OF A MOVABLE BODY ON THE SCREEN, I N THE T I MING OF OPERATING THE 

OPERAT I ON MEMBER, 

WHERE I N, SAID IMAGE PROCESSING MEANS COMPR I SES A MOVEMENT 
CONTROLL I NG MEANS WHERE I N THE TIME RANGE APPROPR I ATE FOR THE 
OPERAT I ON INPUT AT SA I D OPERATION ME M BER IS SET IN ADVANCE, AND 

WHEN THERE I S THE OPERATION I NPUT W I THIN TH I S T I ME RANGE, SAID 

MOTION CHARACTER IS MOVED AT THE CORRECT MOVEMENT SPEED I N 
ADVANCE, AND WHEN THERE IS AN OPERATION INPUT BEFORE SAID TIME 

RANGE, SAID MOT I ON CHARACTER I S MOVED AT A LOWER SPEED THAN 
SA I D ACCURATE MOVEMENT SPEED, AND WHEN THERE IS AN OPERAT I ON 

FASTER SPEED THAN SA I D ACCURATE MOVEMENT SPEED. 



7. THE IMAGE PROCESSING DEV I CE ACCORDING TO CLAIM 5 OR 6, 
WHEREIN THERE ARE IMPACT TIM I NGS OF THE MOVABLE BODY AND THE 

MOT I ON CHARACTER I N SAID SER I ES OF MOVEMENTS, AND SA I D 
MOVEMENT CONTROLL I NG MEANS MATCH SAID IMPACT T I M I NGS WHEN 
THE OPERAT I ON INPUT I S OUTS I DE SAID TIME RANGE. 



8. AN I MAGE PROCESSING DEVICE COMPRISING A TENNIS GAME PROGRAM 
FOR PERFORMING THE I MAGE PROCESS I NG MOVEMENT WHICH CAN MAKE 
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A PLAYER ON THE SCREEN SWING A RACKET AND H I T A TENN I S BALL BACK 
TO A COMPETITOR'S SIDE ACCORD I NG TO THE USER'S OPERATION OF THE 

KEYS, FURTHER COMPR I SING: 

A SWINGING MOVEMENT PERFORMING MEANS FOR PERFORMING A 
SWINGING MOVEMENT TO H I T THE TENNIS BALL ACCORDING TO THE KEY 
OPERATION, AFTER MOVING SA I D PLAYER TO THE POS I TION OF THE 

TENNIS; 

A JUDG I NG MEANS WHICH IS STORED WITH THE TIME RANGE 
APPROPRIATE FOR THE INPUT OF SAID KEY OPERAT I ON AND JUDGES 
WHETHER SA I D KEY OPERAT I ON IS INPUT W I TH I N THIS T I ME RANGE; 

A MOVEMENT CONTROLLING MEANS FOR PERFORM I NG SA I D SWING I NG 
MOVEMENT AT THE ACCURATE MOVEMENT SPEED, WHEN, AS A RESULT OF 
THE JUDGEMENT AT SAID JUDG I NG MEANS, I T I S JUDGED THAT SA I D KEY 
OPERAT I ON WAS I NPUT W I THIN SA I D TIME RANGE; AND 

AN AMENDING MEANS FOR, AS A RESULT OF THE JUDGMENT AT SAID 
JUDGING MEANS, PERFORMING SAID SW I NGING MOVEMENT AT A LOWER 
SPEED THAN SA I D ACCURATE MOVEMENT SPEED WHEN IT IS JUDGED 
THAT SA I D KEY OPERATION I S INPUT BEFORE SAID T I ME RANGE, 
PERFORMING SAID SWINGING MOVEMENT AT A FASTER SPEED THAN SAID 
ACCURATE MOVEMENT SPEED WHEN IT IS JUDGED THAT SA I D KEY 
OPERATION I S I NPUT AFTER SA I D T I ME RANGE, AND AMEND I NG THAT AT 
LEAST THE I MPACT TIME MATCHES THE ACCURATE MOVEMENT SPEED. 



0. AN IMAGE PROCESSING DEV I CE COMPR I SING A CHARACTER MODEL AND 

A POLYGON MODEL FOR APPLYING A TRANSPARENCY SET TO TH I S 
CHARACTER MODEL, WHEREIN SA I D POLYGON MODEL IS APPLIED TO SA I D 

CHARACTER MODEL AND WHEN APPLY I NG SA I D CHARACTER MODEL TO 
TH I S POLYGON MODEL, THE I MAGE PROCESSING OF HALF TRANSPARENCY 
I S PERFORMED FOR SAID CHARACTER MODEL BASED ON SAID 

TRANSPARENCY DATA. 



10. THE I MAGE PROCESSING DEV I CE ACCORDING TO CLAIM 0, WHERE I N 
DATA FOR GRADAT I ON PROCESS I NG, BY WHICH THE TRANSPARENCY 
CHANGES IN ORDER, IS SET FOR SA I D POLYGON MODEL, AND WHEN SA I D 

CHARACTER MODEL I S APPLIED TO SAID POLYGON MODEL, THE 
GRADATION PROCESSING OF HALF TRANSPARENCY IS PERFORMED FOR 

SAID CHARACTER MODEL. 
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11. THE DEVICE ACCORDING TO CLAIM 9 OR 10, WHEREIN SAID CHARACTER 
MODEL I S A PROJECTION IMAGE MODEL CORRESPOND I NG TO THE OBJECT. 



12. THE DEV I CE ACCORDING TO CLAIM 11, WHEREIN SAID PROJECTION 
MODEL IS A SHADOW MODEL OF THE OBJECT. 



13. THE DEVICE ACCORD I NG TO CLAIM 9 OR 10, WHEREIN THERE I S A 
PLURAL I TY OF PROJECTION IMAGE MODELS AND SA I D PROCESS I NG OF 
TRANSPARENCY OF SAID POLYGON MODEL IS PERFORMED TO THE 
PLURALITY OF PROJECTION IMAGE MODELS. 



14. THE DEV I CE ACCORDING TO CLAIM 1 1 , WHERE I N THERE IS A PLURAL I TY 

OF PAIRS OF SAID PROJECTION IMAGE MODELS OF CHARACTERS AND 
SA I D POLYGON MODELS, AND WHEN THESE PA I RS OVERLAP, A DISABL I NG 
MEANS I S PROV I DED BETWEEN THE BOTTOM PAIR AND TOP PAIR FOR 
DISABL I NG THE DATA OF TRANSPARENCY OF THE POLYGON MODEL OF 

THE BOTTOM PA I R. 



15. THE DEV I CE ACCORDING TO CLA I M 9 OR 10, WHEREIN SA I D DISABLING 
MEANS INCLUDES SEPARATELY AN ADDIT I ONAL POLYGON MODEL WHICH 
TRANSPARENCY IS SET 0, AND TH I S ADD I T I ONAL POLYGON MODEL I S SET 
UPON THE PROJECT I ON IMAGE MODEL OF SA I D CHARACTER. 



16. THE DEV I CE ACCORDING TO CLAIM 9 OR 10, WHEREIN SAID POLYGON 
MODEL I S A TABULAR POLYGON AND SAID CHARACTER MODEL IS 
ARRANGED ON THIS TABULAR POLYGON. 



17. AN I MAGE PROCESSING DEV I CE COMPR I SING AN I MAGE PROCESS I NG 
MEANS FOR PERFORM I NG AN IMAGE PROCESS I NG MOVEMENT WH I CH 
GENERATES A SHADOW OF THE MOT I ON CHARACTER MOVING ON THE 
DISPLAY SCREEN, WHEN L I GHTS ARE I RRADIATED TO THE MOT I ON 
CHARACTER BY A PLURAL I TY OF LIGHT SOURCES, FURTHER COMPRISING: 

A SHADOW MODEL WHICH HAS COLOR INFORMATION AND THE 
TRANSPARENCY OF 100% DES I GNATED CORRESPOND I NG TO EACH OF THE 

LIGHT SOURCES; 
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A GRADATION TABLE WHERE I N EACH OF SAID SHADOW MODELS OVERLAP, 
EACH MAKE A TOP LAYER AND THE TRANSPARENCY OF SAID SHADOW 

MODELS IS SET; 

A F I LTER POLYGON WHICH I S OVERLAPPED UNDER. THE GRADUAT I ON 

TABLE EXCEPT THE MATCH OF THE SHADOW MODEL AND THE 
GRADUAT I ON TABLE WHICH I S AT THE BOTTOM MOST LAYER, HAS NO 
COLOR I NFORMATION DESIGNATED BUT THE TRANSPARENCY OF 0 % 

DES I GNATED. 



18. A GAME DEVICE COMPR I SING THE IMAGE PROCESSING DEV I CE 
ACCORDING TO ONE OF THE CLA I MS 1 TO 17. 



10. A STORAGE MED I UM FOR A TV GAME, WHERE I N A PROGRAM FOR 
PERFORMING I MAGE PROCESSING MEANS ACCORDING TO ONE OF THE 

CLA I MS 1 TO 17 IS STORED. 
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BACKGROUND OF THE INVENTION] 

Field of the Invention 

[001] The present invention relates to an image processing device and a 
game device, particularly to an image processing device to perform a program for a 
game device for business or family use. 

Description of the Related Art 

[002] In recent years, many simulated games are provided as game 
programs for game devices, particularly for video game apparatuses. The object of 
these simulated games is to compete with others or a computer device[,] which is 
the main body of processing of the game device[,] over the dominance of the game, 
while experiencing actions such as {fee} fighting between characters appearing in 
the game, car racing competitions, {and} sport contests[,] etc. f} Particularly in a 
simulated game of a sport contest using a ball, the user operates a plurality of keys 
equipped with a controller for providing the main game body with operation signals 
and controls the behaviors of a character such as a human character who appears 
in the game. 

[003] {Hefe}[For example], in a tennis game for performing tennis 
matches, a competitor is selected, and the movements or behaviors of the selected 
player (, for oxamp lo , s e rving o tonnio bo l l and h i tting the ba l l which a compotitor hit,] 
are controlled by operating the keys in the controller device which is equipped in the 
game body, {so that t e nnis i s performed] For example, the movements of the player 
are controlled so that the player serves a tennis ball or hits the ball which a 




competitor hits. Therefore, the movements of the tennis ball depend on the key 
operation at the controller which performs the movements and behaviors of swinging 
a racket of the player selected by the user. 

[004] When the timing for swinging the tennis racket is shifted, in particular, 
there is a problem that the player can not hit the ball accurately with the racket so 
the player misses the ball and the direction of the ball is shifted from the intended 
direction. 

[005] {Here}[ln this example], the structure of the data of the tennis game 
is [, what is c alle d, a 3D] [a three dimensional] data structure. In the screen seen 
from a virtual camera, one player is located closer to the virtual camera and the 
other player is located farther away from the virtual camera, therefore, the user can 
recognize the perspective of the images on the screen. 

[006] Moreover, as it is required to change sides during a tennis match, the 
player operated by the user alternates the side between the side closer to the virtual 
camera to the side farther away from the virtual camera. Because of this, it is 
difficult for the player to understand the timing for swinging the tennis racket, 
therefore, it can be predicted that the timing for hitting the ball with the racket [may 
not be optimal], in other words, the impact is shifted. Normally, it is not easy to hit 
the ball which is a small flying body by moving the player character accurately, in a 
screen where a model in a {3©} [three dimensional] space is converted into a 
picture of {2} [two] dimensions. 
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[007] In a tennis game, for example, the conventional inventions amend the 
timing of the player's swing. However, it can be against the user's desire to change 
the timing of its swing. 

[008] Next, other problems of the conventional technology are explained. 
In the conventional inventions, the image processing displays a model which is half 
transparent, such as a texture, by providing the image data with the data of 
transparency. In this image processing as a conventional example, the background 
can be seen through characters by providing the models[,] such as characters etc.[,] 
with the data of half transparency. This data of half transparency is called a, and the 
processing of half transparency becomes possible by setting the value of the a in the 
range from 0 to 1 properly. 

[009] This half transparency processing has been broadly used in the field 
of {GG} [Computer Graphics (CG)] in the case of performing representations of the 
screen, and as an example of applying such processing, there is a case of 
displaying a shadow to a character. Regarding this processing, there was a case 
when the value of a is given to the polygon model of a shadow and the shadow is 
displayed as half transparent on the land of the background, a is set for the data of 
each vertex data of a polygon constituting the shadow, and the value a of the picture 
element parts except the vertexes is calculated by interpolation. 

[010] In this conventional example, a part where the shadow models 
overlap, the value a of the shadows is duplicated and so that part is displayed 
darkly, in short, that part is displayed at lower transparency than other parts. For 
example, in the case of a human body, the shadow part of joints, where the shadow 
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polygon corresponding to a brachial arm and the shadow polygon corresponding to 
a lower arm overlap, is displayed as a dark shadow. In the real world, it is unnatural 
if the joint part has a darker shadow than the other parts, therefore, the user {foo l s 
i ncompat i bility} [may feel the model is inadequate] when such [a] problem is 
ignored in the image processing device. 

[01 1] Furthermore, in a {3D} [three dimensional] game, shadows are 
generated by the lights from floodlights corresponding to the character of the player. 
By the way, there is a case when such shadows overlap one another when a 
plurality of floodlights exist in different positions. Here, there has to be a difference 
between the darkness of the shadow generated by the quantity of light of {4} [one] 
floodlight and the darkness of the shadow generated by the quantity of light of {2} 
[two] floodlights, however, there is no improvements made regarding such point in 
the conventional game devices. If the shadow is not realistic, there will be a 
difference between a real shadow and the shadow in the game, and the interest of 
the user to the game will be lost. 

[SUMMARY OF THE INVENTION 

[012] The {obj e ct of th o } present invention { i s to provide] [provides] a 
system in which a game using a game device can be developed smoothly by 
assisting the user's operation of the game device. The {n e xt object of tho) present 
invention { i s to provide) [also provides] a game device for hitting or hitting back an 
object such as a ball by a series of movements in a short period such as swinging a 
racket or a bat, wherein the series of movements are preferably matched to the 
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behaviors of an object such as a ball by accurately assisting or helping the user's 
operation without impairing the user's will. 

[01 3] The {oth e r object of tho) present invention { i s to d i sp l oy) [displays] a 
highly realistic representation of the game image. The {noxt objoct of tho) present 
invention {is to provido) [also provides] a game device which allows processing 
such that the display of shadows of objects on the game screen complies with the 
display of real shadows. 

[014] {Moons for Solv i ng Probl e m I n order to achiovo th o obj e cts, th o ) [The] 
present invention comprises an image processing means wherein, when a first 
object and a second object move in a game space, the movement of the first object 
is controlled by inputting operations at an operation member, and if there is an input 
of operations at the operation member to match the movement timings of both 
objects, image processing is performed in order to make the moving motion of the 
first object influence the movement of the second object, and controlling means for 
controlling the speed of the moving motion of the first object in accordance with the 
operation timing of the first object corresponding to the second object. 

[01 5] {Th o othor mann e r] [Another aspect] of the present invention is 
explained as follows. {The} [A] controlling means is structured such that when the 
timing is shifted from an appropriate timing, the controlling means amends the 
moving motion according to the extent of this shift. The controlling means {is 
structurod to perform) [performs] a low speed motion if the timing is earlier than the 
appropriate timing, and perform a high speed motion if the timing is later than the 
appropriate timing, so that the moving timings of the first object and the second 
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object match as a result. The second object is an object which flies and the first 
object is a tool to collide with the second object, and the described image processing 
device is used for a game device for ball games such as baseball games, tennis 
games, soccer games, {awd} basketball games[,] etc. 

[01 6] According to the present invention, these {objects} [features] can be 
achieved not by controlling the timing of beginning a movement of an object itself, 

i 

but by giving precedence to controlling the movement motion of the object. 

[017] The image processing device {to och i ovo tho othor objoct of tho 
prosont invention) comprises an image processing device comprising a character 
model and a polygon model for applying a transparency set to this character model, 
wherein the polygon model is applied to the character model and when applying the 
character model to this polygon model, the image processing of half transparency is 
performed for the character model based on the transparency data. Therefore, for 
example, even if the shadows overlap, the half transparency processing is 
performed by the transparency data which is set in the polygon model, therefore, it is 
possible to avoid generating an image which has incompatibility such that the part 
where the shadows overlap is displayed at a lower transparency than the other area. 

[018] {Tho concroto] [One] embodiment of the present invention {is} 
[includes] an image processing device comprising an image processing means for 
performing an image processing movement which generates a shadow of the motion 
character moving on the display screen, when lights are irradiated to the motion 
character by a plurality of light sources, and this image processing device further 
comprises a shadow model which has color information and the transparency of 
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100% designated corresponding to each of the light sources, a gradation table 
wherein each of the shadow models overlap, each make a top layer and the 
transparency of the shadow models is set, a filter polygon which is overlapped under 
the graduation table except the match of the shadow model and the graduation table 
which is at the bottom most layer, has no color information but the transparency of 
0{%}[%] designated. 

[019] {+}[One] shadow model is not influenced by the transparency 
designated to more than {2} [two] gradation tables because of the function of the 
filter polygon, therefore, if more than {2} [two] shadows overlap by the light of more 
than {2} [two] light sources, it is possible to generate realistic shadows such that the 
shadows are dark where they overlap and the other independent area of the 
shadows are faint. 

[020] {Embod i ments} Additional features and advantages of the 
invention will be set forth in part in the description which follows, and in part 
will be obvious from the description, or may be learned by practice of the 
invention. The features and advantages of the invention will be realized and 
attained by means of the elements and combinations particularly pointed out 
in the appended claims.] 

[021] {First Embodiment) It is to be understood that both the foregoing 
general description and the following detailed description are exemplary and 
explanatory only and are not restrictive of the invention, as claimed. 

[022] The accompanying drawings, which are incorporated in and 
constitute a part of this specification, illustrate embodiments of the invention 
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and together with the description, serve to explain the principles of the 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[023] Fig.1 is a schematic block diagram of the game device according 

to the present invention. 

[024] Fig.2 (A) is a block diagram of the operation member for 

performing the function of the game device and Fig.2 (B) is a perspective view 

of the operation member. 

[025] Fig.3 illustrates a scene of the display screen of the display 

member. 

[026] Fig.4 is a block diagram to perform analysis based on the timing 
of the movement of swinging the tennis racket. 

[027] Fig.5 is a control flow chart according to the first embodiment. 

[028] Fig.6 (A) is a timing chart for setting the movement mode for 
setting the timing of the movement of the tennis racket by inputting at the 
operation member, and Fig.6 (B) is a chart for reading the result of the timing. 

[029] Fig.7 is a top view according to the second embodiment 
illustrating the areas of the lights illuminating the tennis court. 

[030] Fig.8 is a top view illustrating the condition of shadows when 
only the shadow models overlap. 

[031] Fig.9 (A) is a top view when the gradation tables are arranged 
corresponding to each of the shadow models, and Fig.9 (B) is a side view of 
Fig.9 (A) from the IXB direction. 
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[032] Fig. 10 illustrates the recognition of the defective shadow of 

Fig.9. 

[033] Fig.1 1 is a top view of an embodiment of the present invention, 
where the filter table is inserted in the combination of the shadow models and 
the gradation tables. 

DESCRIPTION OF THE EMBODIMENTS 
[034] Reference will now be made in detail to the present exemplary 
embodiments of the invention, examples of which are illustrated in the 
accompanying drawings. Wherever possible, the same reference numbers will 
be used throughout the drawings to refer to the same or like parts. 
[035] First Embodiment 

[036] Fig.1 is a block diagram of the game device. As shown in Fig.1, the 
game device comprises game processing board 10. The devices such as operation 
member 51, display member 53, speaker 13, and external extension connector {44} 
[41] are electrically connected to game processing board 10. The user can play a 
tennis game by operating each of the devices in operation member 51 while 
watching the game screen displayed on display member 53. 

[037] Game processing board 10 comprises, a counter, which is not 
illustrated in a diagram, CPU (Central Processing Unit) 21, geometry processor 22, 
system memory 23, program data ROM 24, boot memory 25, bus arbiter for bus 
controller 26, rendering processor 27, graphic memory 28, video DAC 29, audio 
processor 30, audio memory 31, audio DAC 32, and the parts of these elements are 
connected to one another by bus line 33. 
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[038] Among these, CPU 21 is connected via bus line 33 to geometry 
processor 22 and system memory 23, while its first system being connected to 
program data ROM 24 and boot ROM 25, its second system being connected via 
{ 1 /034} [l/F 34] to operation member 51 , its third system being connected to external 
extension connector 41 and audio processor 30, and its fourth system being 
connected to rendering processor 27, respectively. Moreover, rendering processor 
is connected to graphic memory 28 and video DAC 29. Audio processor 30 is 
connected to audio memory 31 and audio DAC 32. 

[039] System memory 23 stores a predetermined program and an image 
processing program of this device in advance. Also, boot ROM 25 stores a system 
activation program in advance. 

[040] CPU 21 , after its power is switched on, activates the system by 
reading the system activation program stored in boot ROM 25, and after that, it 
performs the processing relating to each calculation and control based on a program 
included in system memory ROM {22r) [23.] The {Process i ng} [processing] 
includes a processing of selecting a desired game mode from a plurality of game 
modes which are set in advance, processing peculiar to each game mode, behavior 
calculation (simulation) processing of player A, player B, tennis racket 204, and 
tennis ball 206 shown in Fig. 3, and calculation processing of special effects. 

[041] The behavior calculation is to simulate the movements of player A 
etc. in a virtual {3} [three] dimensional space (game space). In order to perform it, 
after the coordinate values of polygons of player A etc. in the virtual {3} [three] 
dimensional space are determined, a conversion matrix and form data (polygon 
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data) to convert the coordinate values into a {2} [two] dimensional visual field 
coordinate system are designated to geometry processor {23^ [22.] Furthermore, 
{a) polygon data means a coordinate data group of relative or absolute coordinates 
of each vertex of polygons {(polygon: ma i nly a tr i ang l e or quadrangle)) which is 
constituted of a collection of a plurality of vertexes. [As described herein, a 
polygon may typically be a triangle or quadrangle. 

[042] The form data constituted of a plurality of polygons (the {3} [three] 
dimensional data of characters, geography, and background!,] etc. constituted of 
each vertex) are stored in program data ROM 24 in advance. This form data is sent 
to geometry processor 22. Geometry processor 22 performs perspective 
transformation of the designated form data at the conversion matrix sent from CPU 
21 and obtains the form data which is converted from the coordinate system of {3} 
[three] dimensional virtual space into the visual field coordinate system. This form 
data is sent to rendering processor 27. 

[043] Rendering processor 27 reads the texture data from graphic memory 
28, pastes the texture to the form data of the converted visual field coordinate 
system, and outputs the data to the frame buffer inside video DAC 29. The polygon 
screen (the result of the simulation) of player A and the background etc. stored 
temporarily in the frame buffer and the scroll screen with letter information are 
synthesized in accordance with the designated priority, and the final frame image 
data is generated at certain intervals. This frame image data is given D/A 
conversion, sent to display {42} [53], and displayed as a game screen in real time. 
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[044] Audio processor 30 generates sound data based on the direction 
from CPU 21 and outputs the data via DAC 32 to speaker 13. Because of this, the 
sound data is amplified in power and output from speaker 13 as a sound. 

[045] Moreover, by operating operation member 51 , the player can provide 
CPU 21 via l/F [34] with the tennis game information such as the game mode 
advancement information, the movement information of the player A and B, the 
movement information of tennis ball 206, the information of swinging the tennis 
racket, and the positional information of the viewpoint of a camera located in the 
virtual {3} [three] dimensional space etc., while watching the display screen of 
display member 53. 

[046] The game device according to the present invention which is 
structured as described above, implements a predetermined function by the CPU's 
performance of the program which is read from program data ROM 24 (external 
storage device). 

[047] This embodiment performs the program of a tennis game stored in 
program data ROM 24. A tennis game is a match between two players by operating 
the players, in a respective side of a court using tennis rackets to hit the tennis ball. 

[048] A game device to perform such tennis game is structured, as shown 
in Fig.2 (A), from operation members 51a and 51b, which player A and B operate 
respectively, and game sequence processing member 52, which performs the 
processing so that the game program displays the scenes of the tennis match on 
display member 53 (please refer to Fig.3) according to the operation conditions of 
these operation members 51a and 51b. Player character A and B perform 
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operations for developing the tennis game at operation members 51a and 51b, in 
accordance with the display screen of the displaying means 53 based on the 
processing of game sequence processing 52. 

[049] Operation members 51a and 51 b are structured, as shown in Fig.2 
(B), from a plurality of operational buttons 200 and 8 direction stick 202 constituted 
of an arm which can be moved in 8 different directions. Operational buttons 200 are 
provided to perform the start of the swinging of the tennis racket 204 and the 
different ways of swing, and 8 direction stick 202 is provided to control player A and 
B to move in the direction of the ball. 

[050] Furthermore, when there is {4} [one] player, it is possible to develop 
the tennis game in, what is called, a computer competition mode in which the 
operation of the other player is performed by game sequence processing member 
52. 

[051] Here, the present embodiment is characterized in that the speed of 
the series of movements when the player character A (or B) swings the tennis racket 
and hits the tennis ball is controlled (hereinafter, the explanation follows assuming 
that the player character is an object of this movement control). 

[052] As shown in Fig.3, after the player character A moves in the direction 
of tennis ball 206 in order to hit tennis ball 206 (this movement is performed by 
operating 8 direction stick 202 (please refer to Fig.2 (B)) which constitutes a part of 
operation member 51a), the series of movements from the beginning of the swinging 
of the racket to its end is started/regenerated from the time when operational buttons 
200 (please refer to Fig.2 (B)) for swinging tennis racket 204 are operated and input. 
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[053] Here, if tennis ball 206 exists in the path of the swing of tennis racket 
204 in a good timing within a predetermined time range, it is judged that there was a 
collision of the racket and the ball, in other words, tennis ball 206 was hit. The 
collision angle of the impact in the time range, in short, the collision angle of tennis 
racket 204 and tennis ball 206 is calculated, by which the speed and the direction of 
the tennis ball is calculated, then the display control is performed in which the ball is 
hit to the competitor's side of the court. 

[054] If the operation of operational buttons 200 to start the swinging 
movement is conducted out of the time range, such swing is judged as a bad swing 
and the display control is performed in which tennis ball 206 directly moves behind 
(front side of Fig.3) player character A. Therefore, player character A needs to 
operate operational buttons 200 with good timing. Moreover, even if the operation 
timing of operational buttons 200 is accurate, the display control of a bad swing or a 
mis-hit is performed unless the relative positional relationship between player 
character A and tennis ball 206 is not in a predetermined range. 

[055] In the {2} [two] dimensional display of tennis court 208 on the screen 
of the present embodiment, player characters A and B are displayed differently in 
size so that there is the perspective between player characters A and B. Moreover, 
because of the characteristic of the rules of tennis, player character A exists in the 
area of the front side 208A in one case but exists in the back side 208B in another 
case. Here, the shift of timing for swinging tennis ball 206 is liable to happen 
because of the perspective between front side 208A and back side 208B. 
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[056] Therefore, the present embodiment provides a time range for the 
amendment of the timing before and after the predetermined time range. When 
operational buttons 200 are operated within the time range for amending the timing 
which is before the predetermined time range, it controls the collision time (impact 
time) of tennis ball 206 to be within the predetermined time range by slowing down 
the speed of the series of movements of tennis racket 204, in short, by selecting a 
slow motion. On the other hand, when operational buttons 200 are operated within 
the time range for amending the timing which is after the predetermined time range, 
it controls that the collision time (impact time) of tennis ball 206 to be within the 
predetermined time range by quickening the speed of the series of movements of 
tennis racket 204, in short, by selecting a fast motion. 

[057] Fig.4 shows a block diagram of the control described above. The 
input signal from operational buttons 200 is input to signal generator for starting 

0 

(judgement) [judgment] 210. Signal generator for starting {judgement} [judgment] 
210 outputs a signal to (judgement) [judgment] member 212 at the same time when 
the operation of operational buttons 200 is input. 

[058] {Judgem e nt} [Judgment] member 212 is connected to A gate signal 
generator 214 for generating a gate signal based on the predetermined time range, 
B gate signal generator 216 for generating a gate signal based on the time range for 
amending the timing before the predetermined time range, and C gate signal 
generator 218 for generating a gate signal based on the time range for amending the 
timing after the predetermined time range, and (judg e m e nt) [judgment] member 
212 judges the movement mode based on the condition (1 or 0) of each signal for 
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starting {judg e m e nt} [judgment] at the time when they are input from signal 
generator for starting (judgem e nt) [judgment] 210. The signal based on the 
movement mode judged is Output to movement selection control member 220, by 
which the movement mode is selected and sent to display control member 222. 
Display control member 222 controls display member 224 and displays the series of 

movements (the movement of swinging tennis racket 204) based on the selected 

i 

movement mode. 

[059] The function of the present embodiment is hereinafter explained with 
reference to the flow chart in {F i g.5^1) [Fig. 5] as well as the timing chart in Fig.6 (A). 

[060] In step 300, flag F is reset (0) and in step 302, it is judged whether 
tennis ball 206 flies to player character A. If it is judged affirmatively, the computer 
proceeds to step 304 in which player A is moved to the position of tennis ball 206 by 
operating 8 direction stick 202. 

[061] In step 306, it is judged whether player character A is in the 
appropriate position, in short, the position where tennis ball 206 can be hit, and if it is 
judged that it is in such position, the computer proceeds to step 308 to set (1 ) flag F 
and further proceeds to step 310. If it is judged that player character A is in the 
inappropriate position, in short, a position where tennis ball 206 can not be hit, the 
computer directly proceeds to step 310 by skipping over step 308. 

[062] In step 310, it is judged whether operational buttons 200 are 
operated. In other words, it is judged whether player character A directed to start 
swinging tennis racket 204. When it is judged affirmatively, the computer proceeds 
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to step 312 in which {judgomont) [judgment] member 212 analyzes whether the 
operation time of these operational buttons 200 is appropriate, as shown in Fig.4. 

[063] As shown in Fig.6 (A), (judgomont) [judgment] member 21 2 takes in 
each signals and determines the series of movements depending on when the 
activation of the signal for starting {judgomont} [judgment] based on the operation 
of operational buttons 200 is conducted. This determination is performed based on 
the [judgomont} [judgment] table in Fig.6 (B). 

[064] When the analysis in step 312 (the determination of the series of 
movements) is over, the computer proceeds from step 312 to step 314 in which a 
[judgomont} [judgment] is made regarding whether the operation time of 
operational buttons 200 was accurate. If the {judgomont) [judgment] is affirmative, 
in other words, if it is judged that the operation time of operational buttons 200 was 
accurate, the computer proceeds to step 31 6 to set the predetermined series of 
movements, then proceeds to step 318. 

[065] Furthermore, if the (judgomont) [judgment] is negative, in other 
words, it is judged that the operation time of operational buttons 200 was not 
accurate, the computer proceeds to step 320 in which it is judged whether the 
operation time is within an amendable range even if the operation time is not 
accurate. The amendable range means a range in which operational buttons 200 
can be operated in the time range for amending the timing, and if it is judged 
affirmatively in step 320, an amendment mode is selected in steps 322, 324, and 
326. In short, either performing the series of movements at a slow speed (step 324) 
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or performing it at a fast speed (step 326) is set, and the embodiment proceeds to 
step 318. 

[066] In step 318, it is judged whether the flag F is set (1 ), and if it is judged 
that it is set, it is possible to hit tennis ball 206 and the computer proceeds to step 
328 in which the hitting direction and speed is calculated, then to step 330 in which 
the series of movements are displayed. Here, the series of movements are 
performed at either speed set in step 316, 324, or 326. In step 332, the display of 
hitting is performed and the processing ends. 

[067] On the other hand, if the {judgement} U uci 9 mer| t] in step 318 is 
negative, in other words, if it is judged that flag F is reset (0), the ball can not be hit 
regardless of the operation time of operational buttons 200, therefore, the computer 
proceeds to step 334 in which the series of movements (the movements of swinging 
tennis racket 204) are displayed, then to step 336 in which the display of a bad 
swing is performed and the processing ends. Furthermore, if it is judged that the 
operation time of operational buttons 200 is outside the amendable range, the 
computer also proceeds to step 334 in which the series of movements and a bad 
swing are displayed and the processing ends. 

[068] The above embodiment can solve the unfairness among the users 
which results from the differences in the quantity of experiences regarding the 
difference in the timing of the series of movements (the movements of swinging 
tennis racket 204) between front side 208A and back side 208B having the 
perspective therebetween on the display screen, by providing the time range for 
amending the timing before and after the predetermined time range which indicates 
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the appropriate operation input of operational buttons 200 for the series of 
movements, and by slowing down the speed of the series of movements if the 
operation of operational buttons 200 is performed early or by quickening the speed if 
the operation is performed late. 

[069] In a mode where the speed of the movements of the player character 
is fast, such motion is selected and displayed that requires a short time for the player 
to begin and end swinging the racket, on the other hand, in a mode where the speed 
is slow, such motion is selected and displayed that requires a slightly long time in 
doing it. In these motions, such images are provided that the player character takes 
postures which correspond to the fast movements and slightly slow movements. 
Furthermore, the motion of the player character can be obtained from the real-time 
calculation processing based on a predetermined function formula. 

[070] In the present embodiment, this motion control processing can be 
performed to both or either player characters in fighting games among a plurality of 
users. Particularly, it is more effective to perform the control processing to character 
B which is arranged far from the virtual camera than to perform it to character A 
which is closer to the virtual camera. This is because the user controlling character 
B can not easily recognize the positional relationship between character B and the 
ball, for example, the distance or angle between the ball and the racket, therefore, 
character B is liable to be in a disadvantageous position compared to character A. It 
is possible to change the extent of the amendment between characters A and B. In 
other words, it is also possible to amend the movement of the character which is 
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farther away from the virtual camera preferentially to the character which is close to 
the virtual camera. 

[071] ((S e cond embod i m e nt)) Second Embodiment 
[072] Although it is not illustrated in the {3} [three] dimensional display 
screen in Fig. 3, the game modes includes a night mode in which the processing of 
turning on the floodlights is performed. Player character A (and player character B) 
and tennis ball 206 have their shadows on the surface of the court corresponding to 
the lights. 

[073] Fig.7 is a virtual overhead view of the display screen and the lights 
are irradiated from the 4 edges of the court where the 4 floodlights, 250A, 250B, 
250C, and 250D respectively exist. Here, shadow 252A which is generated from the 
light from one floodlight 250A is constituted of polygons of a black shadow model 
(shadow 252B, 252C, and 252D are generated likewise). 

[074] For example, [as shown in Fig.8,] shadow 254 {wh i ch} is generated 
from {2} [two] floodlights 250A and 250B [that] exist independently, therefore, each 
is constituted of respective shadow models 252A and 252B. {}Regarding the {2} 
[two] shadows 252A and 252B generated for (4) [one] object (player character A), 
there is common area 256 where the {2} [two] shadows overlap and independent 
area 258 where the shadows do not overlap. {JBecause common area 256 is the 
shadow generated from the light of the combination of {2} [two] floodlights, the 
shadow is more realistic if it is darker than the shadow of independent area 258. 

[075] At this point, as shown in Fig.9 (A) and [Fig.9] (B), a parameter is set 
for the {2} [two] shadow models 252A and 252B for changing the transparency of 
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each of the {2} [two] shadow models between 0 and 1 respectively, and the 
transparent tabular polygons 260A and 260B for achieving the gradation effect are 
provided for the shadow models having the black color which is displayed on the 
polygon. If the black shadow models 252A and 252B are pasted on the polygons, 
the gradation processing for changing the darkness of the shadow respectively is 
performed to each of the shadow models 252A and 252B at the transparency (the . 
value a) designated by gradation tables 260A and 260B. Here, from the top to the 
bottom, the shadow polygon 252B, table polygon 260B, shadow polygon 252A, and 
table polygon 260A overlap in this sequence. 

[076] Regarding independent area 258 where the {2} [two] table polygons 
do not overlap, the darkness is respectively set by the transparency designated by 
both gradation tables. Regarding common area 262 where the {2} [two] table 
polygons overlap, the parameters of the transparency designated by both polygon 
tables are applied doubly and the shadow of common area 262 is displayed more 
darkly than the shadow of independent area 258. Especially the part where both 
shadow models overlap, the shadow is displayed even darker because the texture 
data of the {2} [two] shadow models overlap. 

[077] In the concrete example of a tennis court, if the court surface is lawn 
grass, the shadow of the independent area is dark green which is darker than the 
green of the lawn grass, and the shadow of the common area is a green which is 
almost black. 

[078] Furthermore, in the conventional art, the part where the shadow 
models overlap, for example, the joint parts of a model of a human body, has the low 
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transparency because the value a is set for a plurality of shadow model polygons. 
On the other hand, in the present invention, the part where the shadows overlap is 
displayed in the same darkness at the same value a as the part where the shadows 
do not overlap, by setting that the shadow model is a polygon which does not have 
the value a, setting the value a to the described table polygon, and pasting the 
shadow model to this polygon, or if the value a for gradation processing purpose is 
adopted, the shadow is displayed such that the darkness changes. In a game space 
where a single light source is set, it is not realistic if the part where the shadow 
models overlap (joints of a human body model etc.) is displayed darkly. However, 
by adopting the structure of the present invention which is explained {in th i s c l ause) 
[herein], it is possible to display the part where the shadow models overlap in the 
same darkness as the part where the shadow models do not overlap in a same 
concentration, thus a realistic image can be generated. 

[079] On the other hand, in a game space where a plurality of light source 
models exist, it is realistic that the part where the shadows overlap is displayed more 
darkly than the part where the shadows do not overlap. Provided however, in Fig. 9 
(A), the shadow parts BB, except the part AA where the shadows overlap, in area 
262 where the table polygons overlap, are displayed more darkly than the shadows 
CC which is the rest of the shadows except the shadow AA and BB. In order to 
make it more realistic, it is necessary to make the part BB have the same darkness 
as the part CC. This will be explained in detail hereinafter. 

[080] As shown in Fig. 10, there is area A256 (area AA in Fig.9) having a 
shadow which is extremely dark. The shadow of this area is displayed most darkly 
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because the transparency data of {2} [two] polygons are reflected to the {2} [two] 
shadow model polygons. There is area B262 (area BB) having shadows of medium 
darkness. The transparency data of the {2} [two] polygon tables is reflected to each 
shadow polygon, therefore, the shadow of medium darkness is generated. {C 258} 
[C258] (area CC) is a part which has shadows of standard darkness. At this point, 
because the generation of the shadows of medium darkness is not realistic, the 
image processing which does not generate such shadows becomes necessary. 

[081] In the image processing of the tennis game of the present 
embodiment, as shown in Fig. 10, filter table 270, which is a polygon model having a 
parameter (the transparency 0) which nullifies or cancels the value a of the polygon 
table located under polygon table 260A, is arranged on polygon table 260A. In fact, 
it is structured so that this filter table is arranged in advance on the polygon table 
which is pasted with a shadow polygon. 

[082] Because of this arrangement of filter table 270, as shown in Fig.1 1 , 
area A having a shadow displayed most darkly has a color made by overlapping the 
{2) [two] polygons of {2} [two] shadow models and the shadow is displayed more 
darkly than the shadows of the other areas. On the other hand, in area B of medium 
darkness, not the transparency of polygon table 260A but the transparency of 
polygon table 260B is applied to the shadow model 252B, which is located on top 
when one views it from the top, while the transparency of the polygon table 260A is 
applied to the shadow polygon 252A which is below 252B. Therefore, the 
transparency parameter of polygon table 260B is applied to the color of each 
shadow model and area B is displayed in the same darkness as the other area C. 
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[083] The shadow models 252A and 252B, gradation table 260A and 260B, 

» 

and filter table 270 can be expressed in data form such as (R, G, B, a) respectively. 
R, G, and B indicates the brightness of each color, red/green, and blue, and 0 
means that there is no color to be applied while 1 means that a color is reflected 
100%. a means the transparency, 0 means 100% transparency, and 1 means 100% 
opacity. 

[084] The first shadow model 252A is (0, 0, 0, 0), and only the area of 
shadow is set while the model itself has no color. -QThe first gradation table 260A is 
(0, 0, 0, ch), and ch can have the value of 0-1 depending on the quantity of light from 
floodlight 250A. {}The second shadow model 252B is (0, 0, 0, 0), and only the area 
of shadow is set while the model itself has no color. QThe second gradation table 
260B is (0, 0, 0, a 2 ), and a 2 can take the value of 0-1 depending on the quantity of 
light from floodlight 250B. 

[085] Filter table 270, which is provided under the second gradation table 
260B, is (0, 0, 0, 1 ), and the table itself has no color but is a completely 
{ i mp o rm ean t} [impairment] table. ^Consequently, the degree of influence of the 
layers which are under filter table 270 to the upper layers is calculated by the 
following equation. 0(0, 0, 0, 1) * (1, 1, 1, 1) + (R of bottom layer, G of bottom layer, 
B of bottom layer, a of bottom layer) * (1 , 1 , 1 , 1 ) + (R of bottom layer, G of bottom 
layer, B of bottom layer, a of bottom layer) = (R of bottom layer, G of bottom layer, B 
of bottom layer, 1 )[.] Shortly, no matter what values they have, R of bottom layer, G 
of bottom layer, B of bottom layer do not reflect the degree of influence because the 
value a in the last member is 1. 
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[086] (Effocto of tho Invention) Conclusion 

[087] As explained above, the present invention {och i ovoo tho offoct to 
prov i de) [provides] a system in which a game using a game device can be 
developed smoothly by assisting the user's operation of the game device. 

[088] The present invention {achieves the offoct to prov i de) [provides] a 
game device for hitting or hitting an object such as a ball by a series of movements 
in a short period such as swinging a racket or a bat, wherein the series of 
movements are preferably matched to the behaviors of an object[,] such as a ball[,] 
by accurately assisting or helping the user's operation without impairing the user's 
will. 

[089] The present invention can display a highly realistic representation of 
the game image. The present invention can provide a game device which allows 
processing such that the display of shadows of objects on the game screen complies 
with the display of real shadows. 

[090] The present invention {och i ovoo tho offoct that i t con perform tho) 
[performs] operation processing control which does not depend on the {amount) 
[degree] of {oxporioncos) [experience] of a user of the game device, and victory or 
defeat is influenced only by the technology of the game itself, furthermore, it is 
possible to create a more realistic image by the existence of the shadow of an object 
moving on the screen. 

[091] {Br i of D e scr i ption of Draw i ngs) Other embodiments of the 
invention will be apparent to those skilled in the art from consideration of the 
specification and practice of the invention disclosed herein. It is intended that 
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the specification and examples be considered as exemplary only, with a true 
scope and spirit of the invention being indicated by the following claims. 
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) 

(Fig.1 i s a schematic b l ock d i agram of tho gamo dov i co according to ) 

f ABSTRACT OF THE DISCLOSURE 

Systems and methods consistent with] the present invention [assist a 
user's ability to control a game such that the user's proficiency is largely 
independent of prior experience with the game. Disparities between users 
arising from differences in experience or unfavorable viewing perspective can 
be compensated by appropriately modifying the speed of the movement of 
actions taking place within the game. Additional embodiments are also 
provided which enhance the realism of the game display by improving the 
presentation of shadows.] fr 

Fig.2 (A) i s a b l ock diagram of tho oporation mombor for performing tho 
funct i on of th o gamo dovico and (B) i s a porspoctivo v i ow of tho operation momb o r. 

F i g. 3 i l l ustrat e s a sc e n e of tho disp l ay scr ee n of th e d i sp l ay momb o r. 

F i g.4 is a b l ock d i agram to perform ana l ysis based on tho t i m i ng of tho 
movem e nt of swinging th e tonnis rackot. 

F i g.5 i s a contro l f l ow chart accord i ng to tho first embod i ment. 

Fig.6 (A) i s a t i m i ng chart for sotting tho movement mode for sotting tho tim i ng 
of tho mov e mont of the tonnis rocket by inputt i ng at tho oporat i on mombor, and (B) 
i s a chart for read i ng tho resu l t of tho tim i ng. 

F i g.7 i s a top v i ew according to tho second ombodimont il l ustrating tho areas 
of th e l i ghts il lum i nat i ng tho tonn i s court. 




Fig. 8 i s q top v i ow illustrat i ng tho condition of shadows whon only tho shadow 
modo l s overlap. 

F i g.9 (A) is a top v ie w wh e n th e gradation tables aro arranged corr e spond i ng 
to oach of tho shadow mod el s, and (B) i s a sido viow of (A) from tho I X d i rection. 

F i g. 10 il l ustrates tho rocognit i on of th o d o f o ctivo shadow of F i g.O. 

F i g.1 1 i s a top v i ow accord i ng to Claim 7 of tho pr o s o nt i nvention, whoro tho 
fi l tor toblo i s i nsert e d i n the comb i nat i on of tho shadow modo l s and tho gradat i on 
tab le s. 

D e scr i pt i on of R e f e r e nce Numera l s 
51a, 51 op e rat i on m e mb e r 

52 s e qu e nce contro l m e mber 

53 d i sp l ay member 
A, B p l ay e rs 

204 tenn i s racket 
206 tenn i s ba ll 
208 court 

200 oporat i ona l buttons 
212 judgement memb e r 
Abstract 
Prob l em 

To p e rform th e operation proc e ss i ng contro l wh i ch do e s not d e pend on th o 
amount of e xperi e nces of a us e r of the gam e dev i c e , and victory or defeat i s 



i nfluenced only by tho tochno l ogy of the gamo itself, furthermore, to croato a moro 
real i st i c image by the oxistonco of a ehodow of an object mov i ng on tho ocroon. 

So l v i ng Moans 

I t is possib l e to so l ve tho unfairness among tho users which rosultc from tho 
differences i n tho quant i ty of oxpor i oncos regarding tho difference i n t i ming of tho 
s e r ie s of movements (th e mov e ments of sw i nging a tennis rack e t) betw ee n a front 
s i do and a back s i de of a tennis court hav i ng tho porspoct i vo thorobotwoon on tho 
disp l ay screen, by provid i ng tho t i me rang e for amend i ng tho t i ming boforo and after 
th e pr e d e t e rmined t i me range wh i ch indicat e s tho appropriat e operation i nput of tho 
operat i ona l buttons for tho ser i es of movomonts, and by s l ow i ng down tho spood of 
the ser i es of movements i f tho operat i on of tho operational buttons i s performed 
ear l y or by quick e n i ng tho spo o d i f tho operat i on i s performed lat o . 
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